Background: Suicide is a leading cause of death among adolescents and young
Recent research has highlighted the increased risk for suicidal behavior among those who have experienced certain adverse childhood experiences (ACEs; Choi, DiNitto, Marti, & Segal, 2017; Dube et al., 2001) . Below, we review the literature on links between different types of ACEs and suicidality.
| Child abuse and neglect and suicide
Increased risk for suicidality among those who experience child abuse or neglect has been reported in meta-reviews (Devries et al., 2014; Evans, Hawton, & Rodham, 2005; Miller, Esposito-Smythers, Weismoore, & Renshaw, 2013) and has been replicated in numerous studies comprising different types of samples (Afifi, Boman, Fleisher, & Sareena, 2009; Sachs-Ericsson, Stanley, Sheffler, Selby, & Joiner, 2017) . In a population sample, 78% of those who had attempted suicide had experienced childhood sexual abuse compared with 16% of those who had never attempted suicide. Approximately three quarters of those who had attempted suicide had experienced childhood physical abuse compared with 30% of those who had never attempted suicide. Further, those who had attempted suicide reported twice as many experiences of childhood emotional abuse than nonattempters (Briere, Madni, & Godbout, 2016) . In a large retrospective cohort study using data from adult participants in a health maintenance organization, those who reported having experienced emotional, physical, or sexual abuse were three to five times more likely to have attempted suicide at some point in their lives (Dube et al., 2001 ).
| Parent alcoholism and parent incarceration and suicide
Data from a large representative sample of adult participants in the National Epidemiological Survey on Alcohol and Related Conditions indicated that those with a family history for paternal or maternal alcoholism were more likely to attempt suicide than those without a history of parental alcoholism (Thompson, Alonzo, Hu, & Hasin, 2017) . The aforementioned study with adult health maintenance organization members also found that those who reported having a household member incarcerated were more than twice as likely to have attempted suicide than their counterparts (Dube et al., 2001 ).
| Parental death and suicide
In a Scandinavian population-based study, children whose parents had died when they were less than 18 years of age were twice as likely to have died by suicide during a 25-year follow-up compared with children matched on age and sex but who had not lost a parent in childhood (Guldin et al., 2015) . Data from a Swedish national cohort showed that parental loss during childhood was associated with an increased likelihood of hospital admission following a suicide attempt in young adulthood (Rostila, Berg, Arat, Vinnerljung, & Hjern, 2016 ).
| Family history of suicidality and suicide
Having a family member attempt suicide or die by suicide is a significant risk factor for suicidal behavior (Guldin et al., 2015; Qin, Agerbo, & Mortensen, 2002) . Among children of parents with mood disorders, those whose parents had a history of a suicide attempts were five times more likely to attempt suicide than a comparison group whose parents had a mood disorder but no suicide attempt history (Brent et al., 2015) . Another study found that males who died by suicide were significantly more likely to have experienced the suicide of another family member than were their male counterparts who were still living (Feigelman, Joiner, Rosen, & Silva, 2016 ).
| Cumulative trauma
Central to the study of ACEs is the notion that the higher the number of adverse experiences, the greater the likelihood of poor outcomes. The previously cited study of a large sample of health maintenance organization members in San Diego found that for each additional adverse event, the risk for making a nonfatal suicide attempt increased by 60% (Dube et al., 2001) . In a prospective study of children in South Africa, an accumulation of nine types of ACEs predicted suicide attempts 1 year later, such that the risk for suicide attempts increased as the number of ACEs increased (Cluver, Orkin, Boyes, & Sherr, 2015) . Among youth referred for delinquency to the Florida Department of Juvenile Justice, the more ACEs experienced, the greater the likelihood of having made a suicide attempt at some point in their lives (Perez, Jennings, Piquero, & Baglivio, 2016) . Data from the National Comorbidity Survey indicated that even after controlling for psychological and demographic variables, the more ACEs experienced, the greater the risk for making a suicide attempt in adulthood (Afifi et al., 2008) . Data from the National Epidemiological Survey on Alcohol and Related Conditions also indicated that a higher number of ACEs was associated with an increased risk for lifetime suicide attempts after controlling for demographic variables (Choi et al., 2017) .
Key messages
• Suicide remains a significant public health problem and is the second leading cause of death for adolescents and young adults.
• Adverse childhood experiences (ACEs) have been shown to be associated with an increased risk for suicidal ideation and suicide attempts.
• Our results, based on a U.S. nationally representative sample, indicated that physical, sexual, and emotional abuse, parental incarceration, and family history of suicidality increased the risk for suicidal ideation and suicide attempts in adulthood.
• An accumulation of ACEs was associated with increased odds of both suicide ideation and attempts.
• Intervention strategies need to prevent ACEs from occurring and, if they do occur, they should take into account the impact of cumulative ACEs on suicide risk.
In sum, several studies have found that an accumulation of ACEs was associated with an increased risk for suicidal ideation and/or suicide attempts. Some of these studies have used national data (Afifi et al., 2008; Choi et al., 2017) , many have measured a wide range of ACEs (Choi et al., 2017; Cluver et al., 2015; Dube et al., 2001; Merrick et al., 2017; Perez et al., 2016) , some have assessed for suicidality in adulthood (Afifi et al., 2008; Dube et al., 2001) or prospectively (Cluver et al., 2015) , and some have controlled for other suicidal behavior risk factors (Afifi et al., 2008; Choi et al., 2017; Perez et al., 2016) . However, none has incorporated all of these methodological strengths into the same study. The purpose of the current study was to add to the body of research by testing the unique and cumulative associations of eight different ACEs with suicidal ideation and suicide attempts in adulthood using a nationally representative sample, after controlling for several established risk factors for suicide. 13 years after the Wave 1 survey. We restricted our sample to those who completed surveys at all four waves and had a valid sampling weight. The weight variable we used was recommended for longitudinal data with Wave 1 in-home survey participants who also completed the surveys at Waves 2, 3, and 4 (Chen & Chantala, 2014) . This resulted in an analytic sample of 9,421 participants. Participants' mean age was 15.03 years (SE = 0.11) at Wave 1. The sample was evenly divided by gender (50% male and 50% female) and urbanicity (49% lived in rural or partly rural areas, and 51% lived in urban areas). Two thirds (66%) of the sample participants were non-Hispanic white, 12% were Hispanic, 15% were non-Hispanic black, and 7% were of another or mixed race. For more detailed information on survey design, see Harris (2013) and Chen and Chantala (2014).
| Measures 2.2.1 | Outcomes-Suicide attempts and ideation
We created two dichotomous outcome variables that reflected if respondents had engaged in suicide ideation and if they had attempted suicide in adulthood. Because we were interested in ensuring that the ACEs temporally preceded suicidal ideation and suicide attempts, we used outcome measures assessed at Waves 3 and 4.
Respondents were asked "During the past 12 months, did you ever seriously think about committing suicide?" and "During the past 12 months, how many times did you actually attempt suicide?" Respondents who reported having considered suicide at least once at either Wave 3 or 4 were classified as having ideated, and respondents who reported having attempted suicide one or more times at Wave 3 or 4 were classified as having attempted suicide.
| Predictors-ACEs
We assessed for eight types of ACEs. Although some ACEs were assessed at Wave 3 or 4, the questions used to assess for them were worded to capture respondents' experiences when they were in childhood or adolescence.
Physical abuse was assessed at Wave 4 and reflected if respondents had been hit with a fist, kicked, or thrown on the floor, into a wall, or downstairs by a parent or adult caregiver more than once before they were 18 years of age (Brumley, Jaffee, & Brumley, 2017; Smith, Smith, Oberleitner, Gerkin, & McKee, 2018) . Sexual abuse was assessed at Wave 4 by asking respondents if before the age of 18, a parent or other adult caregiver had touched them in a sexual way, forced them to touch him or her in a sexual way, or forced them to have sexual relations. Emotional abuse was assessed at Wave 4 based on how often a parent or other adult caregiver had said things to the respondents before their 18th birthday that hurt their feelings or made them feel like they were not wanted or loved. We used a cut point of six or more times to increase the measure's specificity in reflecting moderate-to-severe emotional abuse (Scheidell et al., 2017; Smith et al., 2018) . Neglect was assessed at Wave 3 by asking respondents if a parent or other adult caregiver had not taken care of their basic needs, such as keeping them clean or providing food or clothing more than once before sixth grade (when a child is typically 11-12 years of age; Brumley et al., 2017) . Parental death, assessed at Waves 1 and 2, measured if respondents had experienced the death of either parent in childhood. Parental incarceration was assessed at Wave 4 and measured if a respondent's biological mother or father had spent time in jail or prison before the youth was 18 years of age. Parental alcoholism was measured in the Wave 1 parent interview by asking if the child's biological mother and/or biological father currently had alcoholism. Family history of suicidal behavior assessed if a family member had tried to kill themselves during the past 12 months, assessed at Waves 1 and 2.
| ACEs score
A cumulative score was created by summing the eight types of adverse experiences.
| Covariates
Demographic covariates included gender, age in years, race, and urbanicity assessed at Wave 1. In order to determine the unique role of ACEs in predicting suicidal ideations and attempts, we also controlled for other known risk factors for suicidality that were available in the Add Health dataset. These included depressive symptoms (Brent, Baugher, Bridge, Chen, & Chiapptta, 1999; Goldsmith, Pellmar, Kleinman, & Bunney, 2002) , problem alcohol use (Norström & Rossow, 2016; Parks, Johnson, McDaniel, & Gladden, 2014) , drug use (Parks et al., 2014) , delinquent behaviors (Thompson, Ho, & Kingree, 2007) , and impulsivity (Liu, Trout, Hernandez, Cheek, & Gerlus, 2017) . Depressive symptoms were assessed with a modified version of the Center for Epidemiologic Studies Depression Scale (Radloff, 1977) and were computed as the sum of 20 items answered on a 0-3 scale (α = 0.86; M = 6.90; SD = 0.12). Delinquency was assessed with the mean score of 15 items answered on a 0-3 scale (e.g., took something from a store without paying for it; α = 0.84; M = 0.28; SD = 0.01).
Respondents were considered as having an alcohol problem if they reported that they had been drunk at least three to 12 times or had experienced negative consequences of alcohol use at least twice in each of three or more life domains (e.g., family and school), in the past year (15%). The mean of three items assessed on a 1-5 scale was used to measure impulsivity (e.g., "when making 
| Data analytic strategy
Variance estimates were adjusted to account for the complex sample design. Analyses were conducted using SPSS 24. We used multivariate logistic regression to test associations between each of the eight ACEs with suicidal ideation and suicide attempts in adulthood, controlling for depression, delinquency, alcohol problems, drug use, impulsivity, gender, age, race, and urbanicity. We next tested the cumulative association of ACEs with risk for suicidal ideation and attempts while controlling for the same covariates. We first examined the percentage of respondents within each ACE category who had engaged in suicide ideation and attempted suicide. We next conducted multivariate logistic regression analyses controlling for the covariates and using an ordinal ACE variable, with no ACE experiences being the reference category. Because only 2.5% of the sample had experienced more than four ACEs, participants with four or more ACEs were combined into a category with those who had three ACEs, such that 0 = no ACEs, 1 = one ACE, 2 = two ACEs, and 3 = three or more ACEs. We then conducted another set of multivariate logistic regression analyses to examine the association of an ACE continuous variable, ranging from 0 to 8, with suicide ideation and attempts.
3 | RESULTS
| Descriptive data
Among the 9,421 survey participants in the analytic sample, the percentage that experienced a specific ACE ranged from a low of 4.7% for parental death to a high of 16.2% for emotional abuse Approximately half the sample (54%) did not report any ACE, 26% had experienced one, 12% had experienced two, and 8% had experienced three or more.
In terms of suicidal behaviors, 12.5% reported having seriously considered suicide and 3.3% reported having attempted suicide (see Table 1 ).
| Associations of ACEs with suicidal ideation in adulthood
The odds of suicidal ideation in adulthood increased twofold to threefold among those who had experienced sexual abuse (p < 0.001), physical abuse (p < 0.001), or emotional abuse (p < 0.001) in childhood.
The odds of having suicidal ideation in adulthood increased approximately 1.5 times among those who had a family history of suicidality (p < 0.05) or had a parent incarcerated in childhood (p < 0.001).
Neglect, parental death, and parental alcoholism did not increase the odds of suicidal ideation in adulthood (see Table 2 ). Table 3 ). Further, the continuous variable representing cumulative ACEs predicted suicide ideation is adulthood (AOR = 1.38; 95% CI [1.27, 1.49]).
| Associations of ACEs with suicide attempts in adulthood
The odds of making a suicide attempt in adulthood increased twofold to threefold among those who had experienced sexual abuse (p < 0.001), physical abuse (p < 0.001), or emotional abuse (p < 0.001) in childhood or had a family member attempt or complete suicide during their childhood (p < 0.01). The odds of a suicide attempt in adulthood increased 1.5 times among those who had a parent incarcerated in childhood (p < 0.05). As with suicidal ideation, neglect, parental death, and parental alcoholism did not increase the odds of suicide attempts in adulthood (see Table 2 ).
In terms of cumulative ACEs, 2.0% of those with no ACEs attempted suicide in adulthood, 3.5% of those with one ACE attempted suicide, 4.2% of those with two ACES attempted suicide, and 7.9% of those with three or more ACEs reported a suicide attempt in adulthood. 
| DISCUSSION
We found that for suicidal ideation, the most significant ACEs were sexual and emotional abuse, followed by physical abuse, parental incarceration, and family history of suicidality. For suicide attempts, the most significant ACE was sexual abuse, followed by emotional abuse, family history of suicidality, physical abuse, and parental incarceration. Neglect, parental death, and parental alcoholism did not increase the risk for suicidal ideations or attempts in adulthood.
Our study also documented the increased suicidality risk conferred by an accumulation of ACEs. Taken as a whole, our results were consistent with previous research demonstrating the ACEs-suicidality link (Afifi et al., 2008; Choi et al., 2017; Cluver et al., 2015; Dube et al., 2001; Merrick et al., 2017; Perez et al., 2016) .
Despite this study's strengths, there were some limitations that should be noted. First, the reporting period for the outcome measures was limited to 1 year and thus likely did not capture all incidences of suicide ideation and attempts the respondents may have experienced in adulthood. Second, suicide attempts were only assessed if respondents acknowledged engaging in suicidal ideation. Thus, a respondent who attempted suicide without first considering suicide would be misclassified as a false negative. Third, we focused on suicide attempts rather than deaths. Nonetheless, focusing on suicide attempts is important because a nonfatal suicide attempt has been found to be the strongest predictor of death by suicide (Bostwick, Pārbati, Geske, Alastair, & McKean, 2016) , and risk factors for attempts and deaths are similar (Gould & Kramer, 2001) . Fourth, although the reporting timeframe for the ACE variables was prior to adulthood, ACEs were assessed retrospectively. This may have resulted in an underestimate of the ACEs, especially if the respondent was very young when experiencing the ACE. Unfortunately, most ACE studies also have relied on retrospective accounts, with the one exception being the study with South African youth by Cluver et al. (2015) discussed earlier. Future research on ACEs should strive to collect data on ACEs prospectively throughout childhood. Fifth, data were based primarily on self-report only, which raises the concern of social desirability bias.
However, relying on parent reports also would be problematic, as parents may underreport events in which they played a role or were implicated. It is possible that this was the case for the parent-reported parental alcoholism measure; if so, then this could explain why we did not find a significant association between parental alcoholism and suicidality in our study whereas another study that relied on selfreport of both suicidality and parental alcoholism did (Thompson et al., 2017) . Future research should ideally use multiple informants when measuring ACEs. Our findings highlight the importance of adopting strategies to prevent exposure to ACEs as part of a comprehensive approach to suicide prevention . Promising research indicates that building community capacity and enhancing social networks can reduce community-wide ACE prevalence (Hall, Porter, Longhi, Becker-Green, & Dreyfus, 2012) . Another type of ACE prevention approach is parent education programs. In a meta-analysis of randomized controlled trials of parenting education programs, several programs showed significant reductions in child maltreatment.
Further, these positive reductions were found across low-, middle-, and high-income countries and for primary (i.e., families randomly selected from community), secondary (i.e., families at risk for child maltreatment), and tertiary prevention programs (i.e., families in which child maltreatment had already happened; Chen & Chan, 2016) . Home visitation programs and prenatal programs also have been found to reduce the likelihood of child maltreatment (Eckenrode et al., 2000) .
Further, suicide prevention programs that promote connectedness and healthy relationships may be expanded to address childhood adversities .
Future research also should focus on identifying mediating mechanisms for the ACEs-suicidality association. It is important to note that even though a higher number of ACEs was associated with an increased risk for suicide ideation and attempts, most who experi- explain why an accumulation of ACEs was associated with an increased risk for suicide attempts (Perez et al., 2016) . In the only prospective study on the link between ACEs and subsequent suicide ideation and attempts, poor mental health symptoms, but not drug and alcohol misuse, were found to mediate this association (Cluver et al., 2015) . This finding suggests that among youth exposed to ACEs, effective mental health services could potentially reduce the likelihood of suicidality. Using data from the National Comorbidity Study, researchers found that the number of psychiatric disorders accounted for the association between verbal child abuse and suicide attempts but not for violent child abuse and suicide attempts (Sachs-Ericsson et al., 2017 (Cole & Maxwell, 2003) . Longitudinal studies with two timepoints are better than cross-sectional data, but these "half-longitudinal designs" with mediators assessed at the same time as the predictor or the outcome can still result in biased estimates.
Thus, research to investigate mediators of the association between ACEs and suicidal behaviors should rely on data collected from at least three timepoints and ensure constructs occur and are measured in the correct temporal order. That is, mediators should be assessed at a subsequent timepoint than ACEs, suicidal behaviors assessed at a subsequent timepoint than mediators, and prior levels of mediators and outcomes controlled. With this type of design, research can shed light on mechanisms by which ACEs lead to increased risk for suicidality. 
